Polymer-based delivery of RNA-based therapeutics in ovarian cancer.
RNA interference (RNAi) is a naturally occurring, powerful mechanism for gene silencing, based on the cleavage of a given target mRNA. It relies on small interfering RNAs (siRNAs) in the cell. Being similar in structure, microRNAs (miRNAs) are important regulators of gene expression which mainly act by blocking mRNA translation. In cancer, certain miRNAs have been found to be pathologically downregulated. The therapeutic application of siRNAs or miRNAs for the induction of RNAi or miRNA replacement, respectively, relies on their efficient delivery through a non-viral formulation. Complexation of siRNAs/miRNAs in polymeric nanoparticles based on polyethylenimines (PEIs) offers protection against degradation, delivery to the target site, cellular uptake, and intracellular release. This chapter provides protocols for therapeutic gene silencing and miRNA replacement therapy, based on PEI complexes for in vitro and in vivo use.